Introduction
Nuclear quadrupole resonance and crystal structure studies give valuable information on bond properties. NQR spectroscopy and XRD have extensively been used to investigate the structural aspects of a variety of compounds including amides [1 -9] . We are interested in the structural studies of amides in their crystalline state using this combined tool [6 -12] . Amides are of fundamental chemical interest, as conjugation between the nitrogen lone pair electrons and the carbonyl 7r-bond results in distinct physical and chemical properties [13] . Thus the amide moiety is an important constituent of many biologically significant compounds [14] . Many amides exhibit pharmacological activity, which has further stimulated interest in their chemistry. Many acetanilides also exhibit fungicidal and herbicidal activities [15 -17] .
We have recently prepared several substituted amides of the configuration: X V C 6 H 5 _ V . [10] [11] [12] 18] . We have observed some interesting trends in these spectra. We have also studied the influence of methyl and mixed group substitution in the phenyl ring on the 35 Cl(u;) NQR. In this process some interesting features were noticed. 35 Cl(uO NQR frequencies for the same 3 Cl(u;) atoms present in all the 3 compounds. Some Table 2 . Atomic coordinates (x 10 4 ) and equivalent isotropic displacement parameters (A 2 x 10 3 ). £/(eq) is defined as one third of the trace of the orthogonalized U lJ tensor. (2) 8383 (1) 1603 (1) 73(1 Cl (3) 1719 (2) 10927 (1) 1043 (1) 68(1 C (5) 2224 (4) 9565 (3) 2646 (2) 47(1 N (7) 2492 (4) 8415 (3) 3161 (2) 53(1 C (9) 2504 (4) 9302 (3) 4605 (2) 48 (1 C(ll) 4151 (5) 7983 (4) 5711 (3) 63(1 C (13) 4039 (5) 7152 (4) 4298 (3) 64 (1 0(15) 1655 (5) 11156 (3) 5800 (2) 82(1 Cl ( 17) 732 (1) 3254 (1) 4206 (1) 71 (1 Cl( 19) -733 (2) 5853 (1) 3537 (1) 87(1 C (21) 2232 (4) 4572 (3) 2691 (2) 44(1 N (23) 3097 (4) 3476 (2) 2349 (2) 45(1 C (25) 5393 (4) 4572 (3) 1282 (2) 47(1 C (27) 7732 (5) 3141 (4) 493 (2) 59(1 C (29) 5562 (4) 2170 (3) 1614 (2) 51 (1 0(31) 7322 (5) 6661 (3) 482 (3) 103(1 (2) 6864 (1) 7775 (1) 78(1 Cl (3) 2728 (1) 5745 (1) 8044 (1) 94(1 C (5) 6440 (5) 5259 (2) 6867 (2) 54(1 N (7) 5426 (4) 4476 (2) 6763 (2) 58(1 C (9) 4239 (5) 3180 (2) 5817 (2) 56(1 C(ll)
6587 (5) 2540 (2) 4527 (2) 57(1 C (13) 7857 (5) 3846 (2) 5386 (2) 58 (1 0(15) 5407 (6) 1365 (2) 3482 (2) (7) 3204 (3) 342 (3) 1407 (1) 50(1 C (9) 5375(4) -705 (4) 1126 (2) 54 (1 C(ll) 6805 (4) 386 (4) 438 (2) 56(1 C (13) 4690 (4) 1370 (4) 706 (2) 56 ( (4) 2055 (5) 9359 (3) 1659 (2) 52 (1) 0(6) 2176 (4) 10684 (2) 2885 (2) 64(1) C (8) 2988 (4) 8305 (3) 4034 (2) 49(1) C (10) 3103 (4) 9114 (3) 5428 (2) 52(1) C (12) 4600 (6) 7005 (4) 5129 (3) 72(1) N (14) 2602 (4) 10173 (3) 6039 (2) 62 (1) 0(16) 3188 (6) 10030 (4) 6752 (2) 104 (1) Cl (18) -967 (1) 3519 (1) 2610 (1) 77(1) C (20) 367 (4) 4319 (3) 3237 (2) 48 (1) 0(22) 2808 (4) 5669 (2) 2617 (2) 65(1) C (24) 4705 (4) 3434 (3) 1754 (2) 42(1) C (26) 6895 (4) 4384 (3) 662 (2) 50(1) C (28) 7065 (5) 2027 (4) 990 (3) 62(1) N (30) 7637 (4) 5588 (4) 157 (2) 67 (1) 0(32) 8533 (4) 5450 (4) -563 (2) 87 (1) Cl (2) 7155 (2) 5304 (1) 9027 (1) 78(1) C (4) 5728 (5) 5777 (2) 7887 (2) 57 (1) 0(6) 7806 (4) 5567 (1) 6283 (2) 83(1) C (8) 5862 (4) 3839 (2) 5977 (2) 51(1) C (10) 4579 (5) 2532 (2) 5090 (2) 60(1) C (12) 8217 (5) 3188 (2) 4658 (2) 60(1) N (14) 6987 (6) 1844 (2) 3758 (2) 73 (1) 0(16) 8948 (6) 1773 (2) 3422 (2) 102 (1) Cl ( (14) 97 (1) 4699 (1) 2239 (1) 62 (1) Cl (2) 13 (1) 495 (2) 1482 (1) 94 (1) There are no reports on structural studies of these compounds to see how the -NHCO-bond parameters vary with the substitution both in the benzene ring and in the side chain. Hence we thought it interesting to make crystal structure studies of several of the above Table 3 . Bond lengths (A) (standard deviation). Table 4 . Bond angles (degree) (standard deviation). PhTCA 
Connection
C(5)-C(4)-C1(1) C(5)-C(4)-C1(2) C(5)-C(4)-C1(3) C1(1)-C(4)-C1(2) C1(1)-C(4)-C1(3) C1(2)-C(4)-C1(3) 0(6)-C(5)-N(7) 0(6)-C(5)-C(4) N(7)-C(5)-C(4) C(5)-N(7)-C(8) C(9)-C(8)-C(13) C(9)-C(8)-N(7) C(13)-C(8)-N(7) C(10)-C(9)-C(8) C(9)-C(10)-C(l 1) C(12)-C(l 1)-C(10) C(13)-C(12)-C(l 1) C(12)-C(13)-C(8)
Experimental

Preparation and Characterisation of the Compounds
The compounds, m-N0 2 PhTCA, p-N0 2 PhTCA, o-ClPhTCA, and p-ClPhTCA were prepared from the corresponding mononitro or monochloroanilines, trichloroacetic acid and phosphoryl chloride (Aldrich, Germany) [4, 10, 21] . The commercial anilines were purified by zone refining. The liquids were purified by double distillation. The compounds were obtained by treating monosubstituted aniline with a clear mixture of trichloroacetic acid with phosphoryl chloride under constant stirring. The mixture was slowly warmed to expel HCl. Excess phosphoryl chloride was hydrolysed by adding cold water drop wise under ice cold conditions. The solid was filtered under suction, washed thoroughly with water and dried. The compounds were recrystallised from ethanol several times. The purity of the compounds was checked by elemental analysis (C, H, and N) and by determining their melting points. The compounds m-N02PhTCA, p-N0 2 PhTCA, o-ClPhTCA, and p-ClPhTCA were further characterised by recording their infrared and 35 Cl NQR spectra and comparing the frequencies with the literature values. All other reagents employed in the preperations and purification of compounds were of analytical grade.
X-ray Diffraction Studies
Small fine crystals of m-N0 2 PhTCA, p-N0 2 PhTCA, o-ClPhTCA and p-ClPhTCA were selected for X-ray diffraction and studied at room temperature. The collected intensity data were corrected for Lorentz polarisation and absorption. The positional parameters were determined by direct methods and least squares refinement (SHELXL-93) [22 -27] . For locating the hydrogen atom positions, the C-H distances were fixed to 0.93 A for the ring hydrogen atoms, while the side chain C-H distances were fixed to 0.96 A for the CH 3 group. Further experimental conditions for structure determinations and refinements are given in Table 1 .
Results and Discussion
The crystallographic data of the compounds, m-N0 2 PhTCA, p-N0 2 PhTCA, o-ClPhTCA and pClPhTCA are given in Table 1 . The atomic coordinates and the mean displacement parameters are listed in Table 2, while Tables 3 and 4 give the intramolecular bond distances and bond angles, respectively. The latter tables also contain the bond distances and bond angles for the parent compound PhTCA. The hydrogen coordinates, anisotropic displacement parameters and further informations on the crystal structure determinations will be deposited at the Cambridge Crystallographic Data Centre, CDCS numbers 147590 -147593. Figures 1 -4 show the molecules of the title compounds, m-N0 2 PhTCA, p-N0 2 PhTCA. oClPhTCA and p-ClPhTCA as they appear in suitable projection with their thermal ellipsoids and with the numbering of the atoms used throughout the paper. The projections of the unit cells of the compounds, 
